The ratio of unemployed to vacancies has risen sharply in the UK after the recession of 2008/09. How harmful is it for the long run growth, equity and e¢ ciency and what sorts of long run cycles does it generate in the economy? With a dynamic computable general equilibrium model with Pissarides (1979 Pissarides ( , 2011 and Mortensen and Pissarides (1994) type equilibrium unemployment, impacts of tax-transfer programmes are assessed for the UK. The model contains more desirable structure of households and production sectors and includes more type of shocks in preferences, technology, trade and policy instruments for stochastic analyses than is usual in DSGE models. It assesses growth and cycles as well as equity and e¢ ciency e¤ects of policies simultaneously. Improvements in the matching technology lowers the equilibrium unemployment and raises the long-run growth rate and life time utilities of households and reduces long run cycles. Matching could be made more e¢ cient by in ‡uencing the relative price system by optimal set of tax and transfer instruments. Better matching techniques can make transition of job-seekers to employment more e¢ cient so that the intertemporal labour-leisure and consumption-saving decisions have greater impacts on growth and redistribution reducing ‡uctuations in the economy.
Introduction
Market clearing is central to the fundamental theorems of welfare analysis and Pareto optimality conditions for determining the e¢ cient allocation of resources and distribution of income in the classical Walrasian general equilibrium model. However, the existence of unemployed job-seekers (even their persistent unemployment) is a fact of real life in almost all economies around the world.
Ignoring millions of unemployed job seekers and overlooking the consequences for welfare goes against the principle of choosing the best policy alternative which maximizes social welfare. There can be little debate that the process of job creation and destruction and the hiring of workers through the matching process between the skills of job seekers and requirement of employers (job creators) should be an integral part of any dynamic general equilibrium analysis if we want to shed light on the adjustment process required for the long run e¢ ciency and growth in modern economies.
Economists have incorporated unemployment as a feature of the equilibrium process in the modelling of an economy for some time. Job matching and search models developed by Pissarides (1979) and Mortensen and Pissarides (1994) signi…cantly contributed to the analysis of unemployment dynamics based on bargaining and matching for wages and jobs by workers and …rms. Pissarides (2011) provides intuitive reasoning behind the matching function (Beveridge curve) and wage curves in the unemployment and vacancy (u, v) space to compare equilibrium positions in the expansionary, normal and recessionary phases in the UK and US labour markets. Pissarides (2013) illustrates how the UK, USA and OECD labour markets moved along the Beveridge curve between 2007 and 2009 but were unable to achieve the e¢ cient equilibrium points after 2008 recession because of macroeconomic rigidities in Europe and microeconomic rigidities in the US. In the last decade, the new Keynesian DSGE models have been extended to assess the impacts of various measures designed to reduce the labour market frictions in the dynamics of in ‡ation and its volatility with both …rm-union bargaining (Zanetti (2007) , Gertler and Trigari (2009) ) and search-matching a la Mortensen and Pissarides (see for example Kraus and Lubik (2007) , Zanetti (2011) , Faccini, Millard and Zanetti (2013) ). While Thomas and Zanetti (2009) found insigni…cant impacts of reducing unemployment bene…ts and …ring costs on in ‡ation volatility in the Euro area, Campolmi and Faia (2011) measure the welfare losses due to such volatility. Thus these measures designed to reduce the labour market frictions did not cause more in ‡ation volatility and did not have welfare costs more than 0.3 percent of GDP. Michaillat (2012) argued that in recessions job-rationing is more important than matching frictions: however, Pissarides (2013) strongly favours the search and matching model than the job rationing model for analysis of recessions as it is not only simple and more appealing but can also explain the emerging trends across countries.
Whilst these recent non-Walrasian developments are very much to be welcomed, in a standard DSGE model the focus is exclusively on short run "business cycle" ‡uctuations around a steady-state in a representative household setting. We believe that the DGSE framework is lacking in certain key dimensions. First, these models shed no light on the long run general equilibrium impacts of tax-transfer policies on equilibrium unemployment, growth, capital accumulation among various sectors of the economy and the utility, wages and labour supply of households into the future. Secondly, the micro-foundations are very simple and abstract from diversity across households and production sectors, with no role for relative prices and wages by sectors of production and skill categories of labour (see Merz (1995) , Hutton and Ruocco (1999) , Ljungqvist and Sargent (2007) ).
In this paper, we seek to extend the computable general equilibrium (CGE) framework to allow a full analysis of equilibrium unemployment in a dynamic general equilibrium model with heterogenous households and …rms, providing the structural details required for more realistic analysis of the allocation mechanism in the economy. It aims to contribute to the existing literature in these two directions with a focus on its application to the UK economy. The framework we develop provides a medium and long-term framework for evaluating and understanding economic policy as opposed to the short-run focus of standard new Keynesian DGSE models. The main contribution of this paper lies in providing greater degree of micro-foundations for a dynamic general equilibrium model in which relative prices of commodities and wage rates across skill categories and marginal productivities across …rms, tax and transfer policies feature in determining the path of equilibrium unemployment. It considers the full impacts of the equilibrium rate of unemployment on labour supply, consumption and saving behavior by deciles of households in three di¤erent state of labour market and inequality in earnings and income emerging from the competitive equilibrium process in the economy. It also shows how the job market matching evolves alongside the investment and capital accumulation behavior of …rms and the resulting relative prices of commodities and factors of production in the broader economy.
The job search and matching component is put in the dynamic equilibrium framework developed by Bhattarai (2007a) to assess impacts of various …scal policy measures including VAT, income and production taxes and transfers in the system of relative prices and allocations of resources as well as on the evolution of the economy. This issue is investigated here by comparing results of the equilibrium unemployment dynamic computable general equilibrium annual model (EUDCGEM) under the tax reform schemes as proposed after the current recession. The model is benchmarked to the 2009 micro-consistent input-output data of the UK economy. The reference dynamic path of the model is computed for a long horizon of 2100 in order to see the long run cycle and growth simultaneously and to study the evolution of economy over time and to know what options future generations will have if the current policies and institutions were to continue. The model with heterogeneity among households and …rms …nds the dynamically e¢ cient and optimal path of the price and wage system of the economy given the preferences and technologies of households and …rms who interact with …scal policy choices of the government. Results of in ‡ows in and out ‡ows from the unemployment give features of negatively sloped Beveridge-UV curve ( Fig. 5 ) and positively sloped wage curves. Empirical analysis shows that more vacancies occur when unemployment is lower. Positively sloped wage-VS curve ( Fig. 6 ) are observable when the sectoral job mismatches cause a rise in the number of vacancies despite larger numbers of unemployed job seekers. This is the …rst paper to model the general equilibrium impacts of such phenomenon with heterogeneous …rms and skills for the UK economy.
Stylized facts of UK Labour Market
Since the focus of the current paper is to study the implications of equilibrium unemployment in the economy, four stylized facts, based on time series data on unemployment, vacancies and redundancies in the UK from the O¢ ce of the National Statistics (ONS) are worth considering. Fact 1: In ‡ow and out ‡ow rates have changed over time with resultant changes in the equilibrium unemployment rate. Literature suggests that out ‡ow rates were more important determinants of unemployment than in ‡ow rates till 1990 but the job separation rates have become more important after the recent recession. These two factors explain how the overall rate of unemployment had gone up from around 4 percent in early 1970s up to 12 percent in around 1984 and remained at fairly higher level till mid 1990s and declining gradually towards 5 percent around 2007 ( Fig. 1 ).
Recent studies including Pissarides (2013), Smith (2011), Petrongolo and Pissarides (2008) have attributed these pre-2007 trends to less frictions in the labour market due to structural reforms on bene…ts, taxes and trainings under the Thatcherian or the New Deal programmes in the last three decades. However, after the …nancial crisis in 2008, the unemployment rate rose to 8.4 percent in November 2011 (2.6 million) because of higher separation rates triggered by the recession against lower out ‡ow rates as vacancies were less than 0.5 million ( Fig. 2 ). There was a massive rise in the ratio of unemployed to vacancies from 2.2 to 5.8 ( Fig. 4 ). Despite continued and unprecedented …scal and monetary stimulus from 2009 to 2014, as re ‡ected in budget de…cits up to 11 percent of GDP and base interest at 0.5 for more than …ve years, the private sector enterprises did not create vacancies to match the growing pool of unemployed. Unemployment rate should have been less than 7 percent now because of these stimulants. From our model results summarised in …gures 19 to 22 in section 5, we expect that the economy eventually will return to its equilibrium unemployment rate (natural rate of unemployment) bringing in ‡ows and out ‡ows consistent to the steady state growth path as the heterogeneity in preferences of households and technologies of …rms, fundamental drivers of demand and supply in the economy have time to adjust to those policy measures after full rounds of economy-wide income and substitution e¤ects in general equilibrium settings over time. Unemployment is lower during the expansionary phase of business cycle when …rms create more jobs and hire; during the contractionary phase when …rms are not able to create more vacancies.
We show long run business cycle e¤ects based on model results in Figures 25 to 28.
A steady fall in the unemployment rate from 1990 to 2007 was possible because of output growth that balanced the number of vacancies to that of redundancies. In contrast the increase in unemployment rate from 5 percent in 2007 to 8.1 percent in 2011 was due to the recession.
Pissarides (2013) attributes 19 percent fall in the unemployment to the growth rate of the economy.
In the monthly data from 2001 to 2008, the three percent gap between the unemployment rate and vacancy rate is an indication to the natural rate of unemployment. The net vacancy had remained about 400 thousands each year and with 1.6 million people unemployed but the vacancy unemployment gap increased substantially after the recession in 2008 ( Fig. 2 ). Vacancies per 100 jobs has reduced from 2.5 to 1.5 in the current recession. 
General Equilibrium Model with Unemployment
The economy consists of households h 1 , .,.,h 10 indexed according to their levels of income 2 and …rms i 1 to i N representing the major industries 3 that supply goods and services produced using labour and capital inputs. Both of them solve an in…nite horizon problem, ftg along with continuos adjustments in the prices of goods and services, drive the dynamics of the economy. In contrast to full employment general equilibrium models, this model allows long term equilibrium unemployment rate determined by in ‡ows into and out ‡ows from unemployment as given by transition probabilities from employment to unemployment (separation rate) or from employment to unemployment (job …nding rate). The under-utilisation of labour force available for production in this manner results in the loss of output to the economy and loss of utility to households but it cannot be avoided as it is the main feature of the dynamic process of a modern economy. This is the reason why it is necessary to integrate the equilibrium unemployment in line of Pissarides (1979) , Mortensen and Pissarides (1994) and Pissarides (2000 Pissarides ( , 2011 into the general equilibrium model for evaluating impacts of equilibrium unemployment in the economy 4 .
Heterogeneous Household preferences and demand for goods.
Individuals in type h household are endowed with L h 0 amount of active time and K h 0 of capital stock in the initial period t = 0 (for simplicity it is assumed that a household type h represents all types of individuals in that category from now on). While the total time endowment has an exogenous growth process as L h t = L h 0 e nt with growth rate n, capital accumulation results from the consumption saving decision of households and investment decision of …rms and given by the accumulation equation in (15) . In general the intertemporal optimisation process guides the process of capital accumulation and labour supply but there are further issues and complications in the job market because of three states. At each period t, each individual is either employed (SE h t ) or unemployed (SU h two decades. This implies inactivity rate of 23.2 percent. Petrongolo and Pissarides (2008) from the LFS and Smith (2011) from the BHPS found s h t to vary between 0.35 to 0.41, f h t between 0.36 and 0.31, iu h t between 0.133 and 0.016 and ss h t between 0.151 and 0.09 in the UK. Pissarides (2013) provides a very clear intuition why these rates vary over time as an economy close to the full employment suddenly enters into recession precipitating the fall in demand for labour and increase in unemployment. He matches movement of equilibrium along or outside the Beveridge curve with empirical evidence in explaining cyclical, structural and institutional problems relating to job search and matching processes and public policies in the UK and Germany in comparison to other states of EU and the USA. With these understandings on the underlying process we now proceed to specify the general equilibrium model with unemployment.
Households care for the expected life time utility EU h 0 from consumption of goods C h i;t and leisure l h t . They receive income supplying labour LS h t and capital services K h t to …rms which pay them according to their marginal productivities. Lower income households receive transfer R h t from the government that is …nanced by the public revenue collected by taxing high income households. Given the subjective discount factor (0 < h < 1) each h type of household maximizes utility subject to its budget constraint that sets present value of its expected income and expenditure. Thus the demand side problem of households facing above three labour market states,
could be stated as:
subject to the life time expected budget constraint (EBC):
payments to meet their expenses on consumption. . For those who are trapped in bene…t, R h t in the (2) is the form of bene…ts for the ful…llment of basic needs paid by the state (e.g. allowances for sickness, disability, war veterans, widower or state pensions). The balance in the labour market in these three labour market conditions are:
As a household h can transit from one state to another it is important to evaluate all these three states for each household while evaluating their life time EBC (2) . In a dynamic labour market the probability of remaining in a particular state h t;s itself is an autoregressive process and function of in ‡ows and out ‡ows among states, S. If a person is in the employment state with probability h t 1;se in period t 1 and this probability is reduced by transitions to unemployment SU h
Production technology and supply of goods
The production technology of …rms is nested and di¤ers across sectors. They operate either the constant elasticity of substitution (CES) or Cobb-Douglas production technology depending on substitutability of inputs according to their prices. They hire workers and capital stocks from households. The objective of a …rm in the jth sector of the economy is to maximise the present value of pro…ts subject to production technology constraints. The unit revenue function is a constant elasticity transformation (CET) composite of the unit price of domestic sales and the unit price of exports. The unit costs are divided between value-added (payments to labour and capital) and intermediate inputs (domestic and imported) as in Bhattarai (2007b):
where: j;t is the unit pro…t of activity in sector j; P E j;t is the export price of good j, P D j;t is the domestic price of commodity j; P Y j;t is the price of value added per unit of output in activity j;
i , y is a transformation elasticity parameter; P i;t is the price of …nal goods used as intermediate goods; i is the share parameter for exports in total production; i is the share of costs paid to labour and capital; d i is the cost share of domestic intermediate inputs; where the supply of households match the employment across industries,
The size of employment in industry i , L i;t is the result of matching process between existing workers and new entrants and is subject to ‡uctuations due to job separation or …nding rates across sectors for each type of skill h.
Equilibrium unemployment (vacancies, job search and matching)
As stated above in section 3.1, the transition from employment to unemployment or to inactive states and from unemployment to employment or to inactive states depend very much on the heterogeneity of preferences and technology determined by demand and supply conditions in the economy. This process is shown in the equilibrium unemployment model where unemployed households do not contribute in production but take non-labour income and transfers for their consumption.
In ‡ows and out ‡ows in unemployment depend on the generosity of bene…ts, the bargaining power of workers and unions, information about the vacancies and applicants, and the competitiveness of the economy.
The phenomenon of equilibrium unemployment results from the interaction among N number of …rms and unions (representing H number of households) which bargain over wages and employment.
Following the market signals of demand and relative prices and costs of inputs, pro…t maximising …rms create vacancies for speci…c tasks and hire workers when they …nd suitable candidates for these jobs. Similarly there are workers seeking jobs that match their skills and others who quit jobs and join the pool of unemployed who may choose to quit jobs and become unemployed. Market speci…c idiosyncratic shocks cause such entries and exits in the labour market. Equilibrium unemployment and wage rates result from a Nash-bargain between workers and …rms. Whether the rate of unemployment falls or rises depends on the relative proportion of entry and exit into the labour market.
Matching and bargaining functions across all N industries are key elements determining equilibrium unemployment and are modeled here following Pissarides (1979 Pissarides ( , 2000 Pissarides ( and 2011 . The Matching function (Beveridge curve) gives equilibrium conditions in the labour market balancing entry and exit from unemployment by aggregating sector and skill speci…c vacancies V h i;t and unemployment U N h i;t with job creation as:
where M t ; V t and U N t denote the aggregate number of matching, vacancies and unemployment respectively among job seekers at time t and aggregate variables are geometric means of household level variables 5 . The matching parameter t is between zero and one and varies over time. It can be adjusted for prosperous period when there are more vacancies than job seekers or in recession when there are more unemployed than vacancies. In steady state it should be about 0.5 to re ‡ect the balance between job creation and job destruction. Heterogeneity in the labour market is re ‡ected by sector and skill speci…c M h i;t ; V h i;t and U N h i;t . These capture the labour market conditions where production sectors su¤er from shortages of certain skills while facing abundance of other skills.
In each case job seekers and employers bargain over expected earnings by maximising the Nashproduct N P h i;t of the bargaining game over the di¤erence between the earnings from work (W h i;t ) than in being unemployed (U N h i;t ) and earnings to …rms from …lled J h i;t and vacant jobs V h i;t .
Market imperfections in the labour market create opportunity of gains from bargains which is divided between …rms and workers as indicated by parameter h b that can assume any value between zero and one, re ‡ecting the relative strength of unions (workers) over …rms in such bargains.
Symmetric solution of this satis…es joint pro…t maximisation condition as:
In aggregate the job search model can be explained using three simple equations as summarised by Pissarides (1979 Pissarides ( , 2000 .
First, for each skill type h the dynamics of unemployment depends on the rate of job destruction,
where h t is the rate of idiosyncratic shock of job destruction of household type h and h t is the ratio of vacancy to the unemployment and q h t is the probability of …lling a job with a suitable candidate through the matching process explained in (8) . Then un T is the equilibrium unemployment rate average across all households expressed in terms of avarages of h t h t and q ( T ) given by T , T and q ( T ) respectively.
Secondly the upward sloping wage curve in ( h t ; w h t ) space shows positive links between the reservation wage (z h t ) the price of product p and cost of hiring ( h t c h t ) implying higher wage rates for tighter labour markets as:
Finally there is a downward sloping job creation curve
; where p t is the price of product, w h t the wage rate, and r t + h
, is the cost of hiring and …ring. It shows the possibility of job creation at lower wage rates and creation of fewer jobs at higher wage rates. The optimal job creation (demand for labour curve) occurs when …rms balance the marginal revenue product of labour to wage and hiring and …ring costs 6 .
Derivations of these equations from value functions of employed and unemployed workers and from occupied and non-occupied vacancies along with the union-…rm wage bargaining is based on Pissarides (2000) . It is important to consider the general equilibrium impacts of these vacancies, 2008)) suggests that some degree of unemployment can make an economy more ‡exible and allows a smooth process of adjustment, a high rate of persistent structural unemployment may result in the lower level of output and living standards. In general the preferences of households between the current and future consumption and leisure and labour supply determines the overall dynamics of the economy. The tax and transfer system, internal and external competition, tastes and technological factors in ‡uence on the structure of the economy.
Trade arrangements
The economy is open. Exports and imports are guided by the ratio of domestic to foreign prices and balance in the long-run. Total absorption in the economy is given by the standard Armington function aggregating domestic supplies and imports as:
where A i;t is the CES aggregate of domestic supplies D i;t and import supplies M M i;t for each sector, d i is the share of domestically produced goods, m i is the share of good i imports, m is the elasticity of substitution in the aggregate supply function, and is the shift parameter of the aggregate supply function. The value of exports (P E i;t E i;t ) balances to the value of imports (P M i;t M M i;t ) over the model horizon, implying zero net capital in ‡ows ( F = 0) in the economy.
Drivers of the dynamics in the economy
Dynamics of the economy are driven by the accumulation of capital and growth in the labour supply subject to equilibrium unemployment. Capital stock evolves naturally with its initial and boundary conditions:
As stated above there is an exogenous process of growth of time endowment, L 
Public sector
At every period government provides public services to households and pays for them using taxes. Such tax transfer system in ‡uences choices of households and creates distortions in the system. Government provides G amounts of public services, from (g i;t ) subsectors including education, health, security, law and order, to households. Thus the government consumption is represented by: 
Budget is balanced over the model horizon:
The optimal level of public sector balances bene…ts and costs from the public sector activities.
Conditions for the Intertemporal General Equilibrium
Given the initial endowments of labour and capital, the intertemporal dynamics in the economy requires ful…lling …ve equilibrium conditions. For each period there is a balance between demand and supply for each sector i as the output (Y i;t ) equals to consumption
, exports (E i;t ), public consumption (g i;t ) and resources spent on the matching process ( i M i;t ) as in Merz (1995) : 18) and for each type of labour and the capital stock.
These equilibrium conditions should be consistent to intertemporal constraints of households, …rms, the government and the international balance of the economy. Each household can engage in intertemporal lending and borrowing but its present value of expenditure should equal to the present value of income as given in (2).
Similarly each …rm can …nance investment by retained earning, bonds or equities but the expected present value of revenue should equal expected present value of the cost
The government may have de…cits or surplus in its budget but it must ensure that present value of public spending equals the present value of revenue as given in (17) The economy may have balance of payment surplus or capital out ‡ows or in ‡ows but the present value of exports must equal the present value of imports (F = 0) as given in (14) . Exchange rate appreciation (depreciations) of the home currency makes this happen.
The economy will converge to the steady state equilibrium unemployment rate for aggregate (for each type h worker-household) at the terminal period as given in (11) .
The capital stock at the terminal period will be: In addition these solutions should satisfy the initial (starting) and terminal (steady state) conditions. In general as Hicks (1939) had mentioned that the relative prices of commodities and factors of production keep adjusting until the demand and supply balance. For a model with T years and N sectors such equilibrium is given by the system of T:N (N 1) relative prices expressed in terms of preferences, technologies and policy instruments that clear all goods and factor markets. In the Walrasian system given the vector of prices, p t = (p 1;t; p 2;t; ; :::; p j;t :::p n;t ) demand for commodities are expressed in terms of the price vector X d j;t = X d j;t (p t ) = X d j (p 1;t; p 2;t; ; :::; p j;t :::p n;t ) and supply functions de…ned similarly X s j;t = X s j;t (p t ) = X s j (p 1;t; p 2;t; ; :::; p j;t :::p n;t ) : The excess demand functions E (p t ) = X d j;t (p t ) X s j (p t ) re ‡ect the gap between demand and supply for each commodity for j = 1; 2; : : : : : : :n. Economy has n excess demand functions. The general equilibrium is a price vector, p t , such that p t > 0, if E (p t ) 0 p t = 0. The excess demand functions are single valued continuous functions, bounded from below E (p t ) b t for all p t and are homogenous of degree zero in all prices E (p t ) = p t . Only relative prices matter to satisfy the Walras' w is a vector of endowments). Rutherford (1998) applied discrete approximation of in…nite horizon approach to compute long-rung growth and welfare (see also Mercenier and Philippe (1994) ). In this paper we compute the dynamic general equilibrium model with heterogenous households and …rms taking Pissarides (1979 Pissarides ( , 1985 Pissarides ( , 2011 and Mortensen and Pissarides (1994) type equilibrium unemployment as an outcome of matching of vacancies and unemployment and bargaining between unions and …rms in each period over the model horizon.
The solution procedure of this model now can be characterised in terms of optimal quantities Q : U t ; U h t ; C h t ; l h t ; C h i;t ; LS h i;t ; i;t ; Y j;t ; V i;t ; K j;t ; L j;t ; I i;t ; D i;t ; E i;t ; M i;t ; A i;t ; RV t ; G t T t (21) and the relative prices P : P i;t ; P Y i;t ; P D i;t ; P E i;t ; w h t ; r i;t ; R i;t ; P E i;t ; P M i;t T t (22) for each period t up to the model horizon T , and which are determined by the system of parameters describing the behavior, technology, policy and institutional parameters of the economy.
These prices are consistent to the optimal decisions of households and …rms given the set of policies in operation and are determined by the parameters of preferences h c ; h l ; h u ; h c ; h l ; h u ; h ucl , gross production y i ; i ; i ; d i ; a i;t ; value added ( p ; p i ; i ) ; trade d i ; m i ; m and the tax trans-fer policies tc h i ; tw h i ; tk i ; T h t . Economy starts with the initial capital stock (K i;0 ) and is subject to the exogenous process of evolution of total labour force LF t = P L h i;t , long run steady state conditions in terms for growth rate, depreciation and the real return on investment across sectors (g i ; i ; r i ). The working out of the dynamic equilibrium process through elimination of excess demands across all markets, fQg T t : ED i;t = D fP g T t S fP g T t = 0, results in the system of relative prices being determined simultaneously with all these parameters taking supply, demand and policy side interactions in the economy.
Allocations of resources and welfare obtained through these price vectors are optimal in the sense that these meet optimal conditions for households and …rms. Whilst long run cycles are generated because of shocks in any one or a subset of these parameters (see Table 1 ) the policy generated shocks are the ones that matter most in policy analyses.
The model is benchmarked to the reference path of the evolving economy for years, t = 2009
to T = 2101 with ten categories of households fh 1 ; :; :; h 10 g and ten sectors fi 1 ; :; :; i 10 g with the production and demand function parameters calibrated from the ten sector input-output table aggregated from the 111 sector input-output table available in the Input-output (IO) Table 2009 from the O¢ ce of the National Statistics (ONS) of the UK ( Table 2 ).
The distribution of income among categories of households is obtained from the ONS Reference
Tables-"The e¤ects of taxes and bene…ts on household income, 2009/10." These income shares are also applied to decompose the consumption shares by sectors as shown in Tables 3 and 4 . VAT rates, corporation tax rate and household income tax rate are taken from the current budget statements.
Imports and exports by sectors as well as the production taxes are also taken from the IO- Table.   Table 1 : Key parameters of general equilibrium model with equilibrium unemployment in the UK Parameters Table 3 .
The model is solved using the Newtonian Path-search Ferris algorithm in the GAMS/MPSGE (Rutherford, 1998) and has a long horizon of 2009-2101. Model solutions provide a perspective on the evolution of the economy for the entire model horizon and can be seen as capturing both cycles and growth e¤ects in the medium term (5-10 years) and longer terms (50 to 100 years). They are used to form scenarios of …scal policies or to assess the robustness of the elasticities in consumption and production that re ‡ect the reactions from the private sector to the shocks either from policy initiatives or from the technology. What happens to the economy if system of vacancies and job matching process becomes more e¢ cient?
Which of the several taxes is more e¢ cient or which set of policy alternatives is better for the higher capital stock ( Fig. 11-13 ), as does the aggregate consumption of households ( Fig. 14) . However it was noticed that the current reforms slightly distort the economy causing the counter factual levels to be lower than in the benchmark reference path. 3. The public transfer programme requires revenue to be higher than public spending ( Fig.   15 ). However, higher taxes result in the higher prices of goods and services (Fig. 16 ). The general price index rises for the economy (Fig. 17 ). These distortionary taxes raise the cost of production and lower the level of output in all 10 sectors, with the construction sector being hardest hit in this process. While maintaining transfer requires revenue to be higher than public spending it has negative impacts on prices and output. As discussed in the literature 
Conclusion
An attempt is made to incorporate the Pissarides (1979 Pissarides ( , 2011 relative to the benchmark. The price index rises steadily, economy becomes more expensive, costs of production rise and output falls steadily relative to that in the benchmark economy in almost all sectors of the economy. The level of equilibrium unemployment rises but the job matching increases at a faster space in the policy reform scenario causing equilibrium unemployment to decline. Better matching technology lowers the rate of equilibrium unemployment rate as vacancies are …lled more e¢ ciently. Long run growth and redistribution are more sensitive to ‡exibility of markets as re ‡ected in the intertemporal elasticity of substitution between leisure and consumption and substitutability of commodities in consumption and between capital and labour in production across sectors. More e¢ cient matching technology improves e¢ ciency in consumption and production, enhances growth and raises e¤ectiveness in achieving the equity and growth objectives of the tax and transfer system existing in the UK. This is the …rst paper that includes the search and matching model and equilibrium unemployment with heterogenous households and …rms explicitly in this way in a dynamic computable general equilibrium model with taxes for the UK economy.
